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Summary
Background: Routine testing for human immunodeﬁciency virus (HIV) in settings with
generalized HIV epidemics affords the beneﬁt of diagnosing the infection early and
thereby preventing morbidity, mortality and sustained transmission; early detection
hastens the initiation of cotrimoxazole prophylaxis and anti-retroviral treatment
(ART). Therefore, the objective of this study was to assess HIV counseling and testing
among tuberculosis patients under routine care conditions in the Bishoftu hospital
within the Oromia region of Ethiopia.
Methods: A retrospective study was conducted from a tuberculosis (TB) registry,
which included data from all adult patients who were diagnosed and treated at
Bishoftu Hospital in Oromia from 2009 through 2011. The data were reviewed, coded
and entered into the computer software, SPSS version 16.0, for analysis. We used
a descriptive and multi-variable logistic regression model to predict HIV-positive
status.
Results: Among the 682 patients recorded on the TB registry, the required variables
for this study were completed for 681 adult tuberculosis patients. Out of all the TB
patients for whom the variables were collected, 98% (669/681) were offered HIV
counseling and testing, and nearly all of them (668/669) accepted and were tested
for HIV. Among those patients who accepted for testing and were tested for HIV,
32.2% (215/668) tested positive. Pulmonary TB, among all types of all forms of TB,
urban residence and the 25—64 age group were more generally associated with an
HIV-positive status; however, male sex and pulmonary-positive types of TB were less
likely to be HIV-positive.
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Conclusion: The acceptance rate for HIV counseling and testing services among TB
patients was very high. However, there were missed cases in which the test was not
offered. The prevalence of HIV was very high, and the infection was more prevalent
females, young people and pulmonary-negative TB patients;
d attention from all concerned parties.
dulaziz University for Health Sciences. Published by Elsevier
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zonal hospital is located 47 km to the east of Addis
Ababa, in the East Shoa zone of the Oromia region.among urban residents,
thus, these patients nee
© 2013 King Saud Bin Ab
Ltd. All rights reserved.
ackground
uberculosis (TB) is a major public health problem
hroughout the world. According to the 2010 World
ealth Organization (WHO) Global Health Report,
here were an estimated 9.4 million incident cases
f TB globally [1]. Tuberculosis is the most common
IV-related infection and the most common cause
f death in HIV-infected persons. The HIV epidemic
s the major factor responsible for the dramatic
ncrease in TB incidence that has been witnessed
n Sub-Saharan Africa over the last decade [2].
Counseling and testing for HIV present opportu-
ities for prevention and treatment of HIV infection
nd care for HIV patients; additionally, at the coun-
eling and testing visits, there is a signiﬁcant need
or TB-HIV co-management [3]. Information about
IV prevalence among TB patients is essential to
ddress the increasing need to provide HIV/AIDS
are and support, including antiretroviral therapy
ART), to HIV-positive TB patients [4]. Testing all
atients routinely for HIV in settings with general-
zed HIV epidemics has the beneﬁt of diagnosing the
nfection early and thereby preventing morbidity,
ortality and sustained transmission through the
nitiation of cotrimoxazole prophylaxis and timely
ntiretroviral treatment (ART) [5]. The WHO, the
oint United Nations Program on HIV/AIDS (UNAIDS)
nd the International Standards for Tuberculosis
are recommend providing counseling services and
IV testing for every TB patient in countries with
igh HIV infection prevalence, or >1% of the general
opulation [6—8].
In Ethiopia, the adult prevalence of HIV is esti-
ated to be 2.2% in 2008, and the incidence of
B in Ethiopia is estimated at 152 and 341 per
00,000 people for new smear-positive pulmonary
B and all forms of TB, respectively [9]. Currently,
ata regarding routine HIV testing and counseling
f TB patients are weak; reliable data need to be
btained. Strengthening the routine data by peri-
dic surveys has been suggested as an option [9].
n many countries, the HIV prevalence among TB
atients is a reliable indicator of the spread of HIV
nto the general population [4].
T
t
O
iEthiopia has been implementing a provider-
nitiated HIV testing and counseling service for
everal years, with guidelines issued in 2007, build-
ng on the TB/HIV integration activities started in
002. Services have expanded from 4640 cases in
005 to over 42,634 TB cases counseled in 2008
n the country. Among these cases, 3255 (70.1%)
ases in 2005 and 33,021 (77.4%) cases in 2008
greed to be tested, and 1295/3255 (39.8%) cases
nd 7891/33,021 (23.9%) cases were HIV-positive in
005 and 2008, respectively [10]. According to a
inistry of Health (MoH) report, facilities provid-
ng testing services have expanded from nine sites
n 2004 to 1553 sites in 2009. The proportion of TB
atients tested for HIV increased three-fold nation-
ide between 2006 and 2009 (16%, 23%, 38% and
5% in 2006, 2007, 2008 and 2009, respectively).
he expansion of counseling and testing was accom-
anied by greater access to ART services [10].
The success of provider-initiated HIV counseling
nd testing is dependent upon a number of factors.
he environment in which the research was per-
ormed is an important factor in the assessment.
he acceptance rate of testing is generally higher
nder research conditions than under routine pro-
ram conditions. Such background data would help
o provide context to an evolving condition, such as
he acceptance of testing. Therefore, the objective
f this study was to assess HIV counseling and test-
ng among tuberculosis patients under routine care
onditions in Bishoftu hospital in Oromia, Ethiopia.
ethods
tudy settings
ishoftu hospital has a catchment population of
pproximately 1.2 million people. This publiche hospital started provisional HIV counseling and
esting services for TB patients in 1998. Directly
bserved Treatment of TB patients (DOTs) was
nitiated in 1987. The diagnosis of pulmonary
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tuberculosis is made using a combination of clinical
examination, Acid-Fast Bacilli (AFB) staining and/or
chest x-ray. Doctors are responsible for diagnosing
smear-negative and extra-pulmonary cases, while
smear-positive cases are also treated by trained
nurses. The study was conducted using secondary
data from all patients in the TB patient registry at
the hospital between 08/07/2009 and 09/02/2011.
Study design and participants
A cross-sectional design with retrospective analy-
sis of the last one and a half years of data was
employed. The source population for the study
encompassed all of the TB patients attending
Bishoftu hospital. The study population was all of
the TB patients registered on the hospital’s TB
registry from 08/07/2009 to 09/02/2011. The crite-
ria for including TB patients into the study were:
patients whose records contain information, at min-
imum, regarding HIV test acceptance and the test
result and patients whose age is 18 years or above.
Among those patients, the patients (682) who were
greater than or equal to 18 years were selected for
the study.
Measurements
The dependent variable was HIV-positive status.
The independent variables were patient age, sex,
address, type of TB, phase of anti-TB treatment
and HIV testing result. All of the variables in
the TB registry were completely entered, with
the exception of a few variables related to the
patient’s address, such as the phone number and
house number. The following operational deﬁnitions
were used in this study: acceptance of pre-test
counseling and testing: total number of individ-
uals tested for HIV among the total number of TB
diagnosed patients who were offered the test; and
TB patients: includes all types of TB (pulmonary
and extra-pulmonary) diagnosed in the hospital,
according to the national TB diagnosis and treat-
ment guidelines that were registered.
Data collection instruments and techniques
First, health professionals working at the TB
unit in the hospital were asked for sources of
secondary data within the TB registry relating to
all TB patients and HIV counseling and testing. The
registration documents of the hospital contained
basic information, including the patient’s age; sex;
address; weight; type of TB; AFB smear result at
baseline and at the 2nd, 5th and 7th months; treat-
ment regimen; treatment start date; treatment
t
I
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ermination date and treatment outcome; previous
istory of tuberculosis, including the date, type
nd phase of the current treatment; the history of
IV testing, including test results and whether the
atient was on follow-up for an HIV-related condi-
ion. Data were extracted from the TB registry of
he hospital using a structured data sheet that was
peciﬁcally designed for this study. Data extraction
as performed by a nurse working in the TB clinic
f the hospital. Before embarking on the data
xtraction process, all data collectors attended
one-day orientation provided by the principal
nvestigator, regarding how to enter data onto the
tructured data collection sheet. To ensure the
uality of the data, the following measures were
aken: a one-day training was given to the data
ollectors before the start of data collection, the
verall activities of data extraction were monitored
y the principal investigator, there was supervision
onducted during the data collection process on
daily basis, all the data sheets were examined
y the principal investigator for completeness
uring data collection, and the consistency of
he collected data was checked during analysis,
hrough observation of the entered data and by
nalyzing simple frequencies for missing variables.
he available secondary data were reviewed with
ealth professionals working in the hospital unit to
orrect if any easily manageable entity present.
tatistical analysis
he quantitative data extracted from the TB
egistry were checked for completeness and con-
istency by the principal investigator. The data
ere edited, reviewed and entered into the MS
xcel computer program and then exported to
PSS, version 16.0 for Windows (Chicago, IL, USA).
escriptive statistical methods using frequency
ables were used to summarize and analyze the
ata. Multi-variable logistic regression analysis was
erformed to identify any associations. A signif-
cance (alpha) level of 5% was used to deﬁne
igniﬁcance. An odds ratio and corresponding con-
dence interval were measured to assess the
trength of the association between the explana-
ory and outcome variables.
esults
ocio-demographic and clinical proﬁles of
he study population
n the study facility over the past one and a half
ears, there were a total of 760 TB patients of all
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Table 1 Socio-demographic and clinical proﬁles of
TB patients offered the HIV test, Bishoftu Hospital,
December 2011.
Variable Number (%)
Age in years
<24 176 (28.8)
25—34 217 (31.8)
35—44 126 (18.5)
45—64 129 (18.9)
>64 34 (5)
Sex
Male 372 (54.5)
Female 310 (45.4)
Residence
Urban 501 (73.5)
Rural 181 (26.5)
Type of TB
Smear-positive pulmonary tuberculosis 212 (31.1)
Smear-negative pulmonary tuberculosis 180 (26.4)
Extra-pulmonary tuberculosis 289 (42.4)
Treatment category of TB
New 614 (90)
Treatment failure 42 (6.2)
Relapse 15 (2.2)
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Table 2 HCT increase and prevalence of HIV among
TB patients offered the HIV test, Bishoftu Hospital,
December 2011.
Description Number (%),
n = 682
Total TB patients 681 (99.99)
Total TB patients offered HIV test 669 (98)
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were found to be registered as TB cases (54.5%)Defaulters 10 (1.5)
ge groups who were registered. The majority of
he patients, 217 (31.8%), were in the age range
f 25—34 years. The mean age of the patients was
4.9 years. The median weight for these TB patients
as 50 kg. Men accounted for 372 (54.5%) of the
atients, and most of the patients 501 (73.5%) were
rom urban residences. With regard to the types of
B diagnosed, the greatest proportion (392, 57.5%)
f patients were extra-pulmonary TB cases. With
egard to treatment category, of the total number
f TB patients, the majority (614, 90%) were new TB
atients. Accordingly, the results from the selected
egistered patients are summarized in Table 1.
IV Counseling and Testing (HCT) increase
nd HIV prevalence
n terms of the HCT increase and prevalence of
IV among TB patients, among the total individual
atients registered, 681 (99.9%) were diagnosed as
B patients. Of the total number of TB patients,
69 (98%) patients were offered HIV counseling
nd testing service in the hospital. Among these
atients, almost all 668 (99.9%) patients accepted
he offering and were tested for HIV. Of the total
c
a
bTotal TB patients accepted and tested 668 (99.9)
Total TB patients positive for HIV 215 (32.2)
umber of TB patients tested for HIV, 215 (32.2%)
ere HIV sero-positive (Table 2).
actors associated with HIV sero-positivity
he variables that were included in the bivariate
nalysis for determining if there was an associ-
tion with HIV sero-status were sex, residence,
ge, type of pulmonary TB and type of all forms
f TB. Accordingly, all of the variables included
n the analysis were found to have an association
ith the HIV status of the patients. According to
ur records, a lower proportion of males were HIV
ero-positive (OR = 0.67; 95% CI = 0.48—0.92) com-
ared to females. Members of older age groups
ere less likely to be HIV sero-positive compared
o younger age groups, with the highest preva-
ence rates in the 25—34 age group (OR = 3.507; 95%
I = 2.15—5.71) and the 35—44 age group (OR = 4.3;
5% CI = 2.5—7.3), and urban residents were 1.6
imes more likely to be HIV sero-positive than rural
esidents (OR = 1.57; 95% CI = 1.1—2.3). Among all
B patients, pulmonary TB patients were more
ikely to be HIV sero-positive than extra-pulmonary
B patients (OR = 1.6; 95% CI = 1.1—2.2), while pul-
onary smear-positive TB patients were less likely
o be HIV sero-positive than pulmonary smear-
egative patients (OR = 0.66; 95% CI = 0.43—1.0)
Table 3).
iscussion
n the study facility and in this study, it is encour-
ging that the most important variables in the TB
egistry were properly entered for almost all of
he TB patients (681/682). However, the patients’
ddresses, such as the house numbers and phone
umbers, which could help to track defaulter’s
atients, were not complete. More male patientsompared to their female counterparts. The range
nd mean of the patients’ ages were compara-
le with study ﬁndings in two districts of South
226 D. Yadeta et al.
Table 3 Factors associated with HIV sero-positivity among TB patients, Bishoftu Hospital, December 2011.
Independent variables HIV-positive status no. (%) Adjusted-OR (95% CI) P-value
Sex 0.015
Female 112 (37.1) 1
Male 103 (28.2) 0.667 (0.481—0.924)
Age of patients 0.001
<24 28 (16.2) 1
25—34 86 (40.4) 3.507 (2.152—5.715)
35—44 55 (45.5) 4.251 (2.479—7.29)
45—64 45 (35.7) 2.941 (1.709—5.061)
>64 1 (2.9) 0.157 (0.021—1.195)
Residence 0.029
Rural 44 (25.3) 1
Urban 171 (34.7) 1.569 (1.063—2.315)
Types of pulmonary TB 0.030
Smear-negative pulmonary tuberculosis 73 (41.7) 1
Smear-positive pulmonary tuberculosis 67 (32.1) 0.657 (0.433—0.996)
Types of all forms of TB
Extra-pulmonary TB 75 (26.6) 1 0.004
Pulmonary TB 140 (36.5) 1.584 (1.132—2.216)
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uAfrica in which the ages ranged from 18 to 73,
with a mean of 38.4 years. However, the sex
distribution of TB patients was found to be the
opposite; our ﬁndings indicated that the proportion
of female TB patients was more than the propor-
tion of males compared to the ﬁndings from South
Africa (51.7%) [11]. In Northwest Ethiopia, among
989 voluntary counseling and testing (VCT) clients,
133 (13.4%) were HIV sero-positive, of whom 75
(56.4%) were females, which was strongly associ-
ated (OR = 1.67; 95% CI = 1.15—2.41, p = 0.007) with
HIV sero-positivity [12].
Of the total number of TB patients, nearly 98%
were offered HIV counseling and testing services.
Among these patients, the study revealed that the
offering of HIV counseling and testing acceptance
were almost universal, in which 668 out of 669
patients accepted and were tested for HIV. These
data are among the largest improvements ever seen
at the health facility level. In a study conducted in
Swaziland, which evaluated 27 families with index
TB and HIV co-infected patients, 66 family mem-
bers were reached with HIV counseling and testing,
and 100% of those that were reached accepted the
counseling and testing. This result is similar with
our ﬁndings [13]. Similarly, in Ethiopia, there have
been rapid increases in the number of people tested
for HIV. Testing has increased 10-fold, from 435,854
in 2005 to 4,559,954 in 2008 [14]. In 2007, in South
Africa, the corresponding ﬁgures for Lejweleputswa
and Thabo Mofutsanyana districts were 32.4% and
37.9%, respectively, while the provincial HIV test-
ing rate among TB patients was 43.1% [11]. A study
w
t
an Malawi indicated that the acceptance of routine
IV testing among TB patients was above 90% under
esearch conditions but lower (59%) under routine
are conditions [6]. In 2006, 63.4% of all registered
B patients were tested for HIV in the Free State
rovince. However, by 2008, the rate of HIV testing
ad declined to 46.1% [15]. Furthermore, the result
f a study in Kampala City, Uganda indicated that
f the 112 participants included in the study, 61
55%) accepted HIV testing, and the overall accep-
ance for actual counseling and testing was 40%
45/112) [5]. Here in Ethiopia, of a total of 161
dult TB patients who were treated at the hospital,
18 (73%) patients were willing to be tested, and
8% (68/118) of those patients accepted the test.
he overall acceptance rate was 35% (56/161) [16].
he participation in HIV testing among TB patients
n the study health facilities in Northwest Ethiopia
as 70.6% [17]. Of the 506 TB subjects enrolled
n a prospective study, 59% were tested for HIV
nd accepted the test result among TB subjects
n Addis Ababa [18]. The participation among TB
atients in the Democratic Republic of Congo was
5% [19].
According to these ﬁndings, more problems were
elated to offering the service than acceptance.
wo percent of the TB patients were not offered HIV
ounseling and testing. Because no reason was doc-
mented in the TB registry as to why these patients
ere not offered the service, it is difﬁcult to iden-
ify where the discrepancy lies.
Among the total number of TB patients who
ccepted testing and were tested for HIV, 32.2%
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Euberculosis patients in a hospital in the Oromia re
215/668) of them were found to be sero-positive.
his result is higher than the ﬁndings of a study con-
ucted in South Ethiopia at the Arbaminch hospital
n 2005, which revealed that the percentage of HIV
ero-conversion among TB patients was 20% [16].
he rate of TB/HIV co-infection in those patients
ho were tested was 36.2% [17], and of the 298
articipants tested for HIV, 81 (27.2%) were HIV-
ositive [18]. Similarly, in Ethiopia, the rates of
B-HIV co-infection were 52% in North Ethiopia [20]
nd 45% in Addis Ababa [8], and the sero-prevalence
f HIV among 258 patients with newly diagnosed TB
as 26.4%. Of the 68 HIV-positive TB patients, 58
85.3%) patients were not aware of their HIV sero-
tatus prior to the screening in Adama Hospital [21].
his ﬁnding might be because the Bishoftu town is
long the route to port Djibouti, where a large num-
er of mobile individuals and truck drivers reside;
his area is a transportation corridor area.
This study was designed to identify which vari-
bles have an association with HIV prevalence, and
ost of the variables were found to be associ-
ted. Women were more likely to be HIV-infected.
his result is comparable with a study conducted
n South Ethiopia [16]. Urban residents were more
ikely to be infected than rural residents. This
nding is similar to study ﬁndings in Malawi [6].
ikewise, there was a protective effect of residence
n the refusal of PIHT for residence outside of a
own (urban) area [22].
Pulmonary TB patients were more likely be HIV-
ositive than extra-pulmonary TB patients, while
ulmonary smear-positive TB patients were less
ikely than pulmonary smear-negative TB patients
o be HIV-positive. These ﬁndings are consistent
ith study results from Kenya and Tanzania [23].
lder age groups are less likely to acquire HIV infec-
ions compared to younger age groups. A study in
ddis Ababa, Ethiopia also showed similar ﬁndings
8].
This study has some strengths and some limita-
ions that need to be noted when interpreting the
ndings. The strengths of the study include the fact
hat it was conducted in a large hospital, and many
ariables were analyzed. A limitation of the study
as incomplete secondary data from health facil-
ties; there were problems with incompleteness in
he recording of the information in the TB registry,
hich made it difﬁcult to obtain the values of some
mportant variables. We did not assess reasons
elated to infrastructure or personnel-related
actors, which might have an effect. In another
tudy, there was difﬁculty in explaining the low
cceptance rate of HIV counseling and testing
mong our TB patients with regard to the infras-
ructure or personnel related factors [16]. We also
E
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id not assess service-related factors, such as lack
f faith in the health care system and of post-test
upport, as barriers for PICT [24]. Additionally, the
tudy population might not be representative of
he entire population of the Oromia region.
In conclusion, of all TB forms diagnosed, extra-
ulmonary TB patients unexpectedly accounted for
he highest proportion (42%). The acceptance rate
99.9%) for HIV counseling and testing services
mong TB patients in Bishoftu hospital was very
igh. The prevalence of HIV among TB patients
as very high (32%) compared to ﬁndings from
ther similar studies. HIV infection is found to be
ore prevalent among urban residents, women,
oung people and pulmonary-negative TB patients.
o improve TB/HIV services, health workers in hos-
itals who are working in TB/HIV units should pay
ue attention to improve the quality and com-
leteness of the registries, especially the patients’
ddresses. To ensure appropriate utilization of the
ervices among all TB patients in a consistent and
ustainable way, continuous follow-up from hospi-
al managers, the regional health bureau and other
oncerned non-governmental organizations (NGOs)
s necessary. A concerted effort toward HIV preven-
ion should be given to those patients coming from
rban areas and to women and young patients, as
hey are the backbone and productive population
ho are critical for the development of a country.
he high rates of test acceptance are encouraging;
nsuring that the high adherence is sustainable as
equired. This study has a policy implication in that
he site had very high offering and acceptance rates
nd can be used as a model/approach that can be
xpanded to other TB sites as an ideal practice.
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Health Bureau Public Health Core-Process was
asked for a permission letter to communicate with
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